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We announce here the genome sequence of Bacillus amyloliquefaciens strain UCMB5036, a plant growth-promoting bacterium
isolated from a cotton plant. Its genome contains gene clusters involved in nonribosomal synthesis of secondary metabolites
known for their antimicrobial activities. The availability of this genome will provide novel insights into plant-bacterium–associ-
ated activities.
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Bacillus amyloliquefaciens strain UCMB5036 is a Gram-positiverhizobacterium that is an important tool for studies of plant-
bacterium associations and its role in plant growth promotion
through the production of stimulating compounds and the sup-
pression of soilborne pathogens by synthesizing antimicrobial and
antifungal metabolites or priming plant-induced systemic resis-
tance. It was isolated from the inner tissues of the cotton plant
(Gossypium barbadense) in Tajikstan and identified as a member
of the B. amyloliquefaciens group based on phenotypic analysis
(1). The strain has shown great potential for the promotion of
plant growth and the prevention of diseases in oilseed rape (Bras-
sica napus) (2) and Arabidopsis thaliana (unpublished data).
Genomic DNA was extracted using a QIAmp DNA mini kit
(Qiagen). Short paired-end reads of 75 bp in length with an aver-
age insert size of 230 bp were generated from two sequencing
lanes, comprising 6,544,152 and 6,819,744 reads, by using Illu-
minamultiplexed sequencing technology.Whole-genome assem-
bly of the B. amyloliquefaciens UCMB5036 genome was accom-
plished with a comparative genome assembly method (3), which
combines de novo and mapping assemblies. The paired-end reads
from lane 1 were fed into MIRA version 3.4 (4) for both mapping
and de novo assembly, and read data from lane 2 were provided to
Velvet version 1.1.04 de novo assembler (5). Mapping assembly
was done against the available genome of B. amyloliquefaciens
FZB42 (accession no. NC_009725) (6). Contigs produced
through de novo assembly of read data fromboth laneswere sorted
and oriented along the reference genome and then aligned to the
mapping assembly using Mauve genome alignment software (7).
Alignment of contigs to mapping assembly indels covered all the
gaps in the genome. Those covered gaps were all verified through
PCR amplification using a Hot Start high-fidelity DNA polymer-
ase (Phusion, Thermo Scientific) and subsequent Sanger sequenc-
ing (Macrogen).
B. amyloliquefaciensUCMB5036 has a circular chromosome of
3,910,324 bp with 46.60% GC content. Structural and func-
tional annotations were accomplished via the Magnifying Ge-
nome (MaGe) annotation platform (8). In total, 3,660 coding se-
quences (CDSs) were predicted using embedded gene prediction
tools. In total, 89 tRNA genes and 10 rRNA operons were identi-
fied using tRNAscan-SE version 1.23 (9) and RNAmmer version
1.2 (10), respectively. Putative functions of the encoding genes
were assigned automatically by MaGe´s inbuilt BLASTp searches
against the UniProt databank. The predictions were reviewed and
curated manually to avoid false forecasts.
The B. amyloliquefaciens UCMB5036 genome contains 3,842
predicted open reading frames (ORFs), of which 95.39% of the
genetic proportion had counterparts in the FZB42 genome; this
suggests a high degree of gene synteny to the reference genome.
The genomic sequence of B. amyloliquefaciens UCMB5036 con-
firmed the presence of nonribosomal peptide synthetase (NRPS)
and polyketide synthase (PKS) gene clusters: surfactin (srf), fengy-
cin (fen), difficidin (dfn), bacilysin (bac),macrolactin (mln), bacil-
laene (bae), bacillomycin D (bmy), and bacillibactin (dhb). These
are responsible for the synthesis of secondarymetabolites, includ-
ing antifungal and antibacterial compounds (6). The genome also
contains genes involved in the catabolism of plant-derived com-
pounds, resistance to heavy metals and drugs, motility and che-
motaxis, root colonization, and other functions that presumably
give the bacterium an advantage in developing a symbiotic rela-
tionship with plants.
Nucleotide sequence accession number.The complete nucle-
otide genome sequence of B. amyloliquefaciens UCMB5036 has
been deposited in the European Nucleotide Archive (ENA) data-
base under the accession no. HF563562.
ACKNOWLEDGMENTS
Thisworkwas supported by grants from the SwedishResearchCouncil for
Environment, Agricultural Sciences, and Spatial Planning (FORMAS)
and the Higher Education Commission (HEC), Pakistan.
Sequencing was performed by the SNP&SEQ Technology Platform in
Genome AnnouncementsMarch/April 2013 Volume 1 Issue 2 e00111-13 genomea.asm.org 1
the Science for Life Laboratory at Uppsala University, a national infra-
structure supported by the Swedish Research Council (VR–RFI) and the
Knut and Alice Wallenberg Foundation. Bioinformatics analysis was also
supported by the BILS infrastructure at SLU.
REFERENCES
1. Reva ON, Dixelius C, Meijer J, Priest FG. 2004. Taxonomic character-
ization and plant colonizing abilities of some bacteria related to Bacillus
amyloliquefaciens and Bacillus subtilis. FEMS Microbiol. Ecol. 48:
249–259.
2. Danielsson J, Reva O, Meijer J. 2007. Protection of oilseed rape (Brassica
napus) toward fungal pathogens by strains of plant-associated Bacillus
amyloliquefaciens. Microb. Ecol. 54:134–140. doi:10.1007/s00248-006-
9181-2.
3. Nishito Y, Osana Y, Hachiya T, Popendorf K, Toyoda A, Fujiyama A,
Itaya M, Sakakibara Y. 2010. Whole genome assembly of a natto produc-
tion strain Bacillus subtilis natto from very short read data. BMC Genom-
ics 11:243.
4. Chevreux B, Wetter T, Suhai S. 1999. Genomic sequence assembly using
trace signals and additional sequence information, p 45–56. In Computer
science and biology: proceedings of the German conference on bioinfor-
matics (GCB) ‘99. German Conference on Bioinformatics, Hannover,
Germany.
5. Zerbino DR, Birney E. 2008. Velvet: algorithms for de novo short read
assembly using de Bruijn graphs. Genome Res. 18:821–829.
6. Chen XH, Koumoutsi A, Scholz R, Eisenreich A, Schneider K, Heine-
meyer I, Morgenstern B, Voss B, Hess WR, Reva O, Junge H, Voigt B,
Jungblut PR, Vater J, Süssmuth R, Liesegang H, Strittmatter A,
Gottschalk G, Borriss R. 2007. Comparative analysis of the complete
genome sequence of the plant growth-promoting bacteriumBacillus amy-
loliquefaciens FZB42. Nat. Biotechnol. 25:1007–1014.
7. Darling AE, Mau B, Perna NT. 2010. progressiveMauve: multiple ge-
nome alignment with gene gain, loss and rearrangement. PLoS One
5:e11147.
8. Vallenet D, Engelen S, Mornico D, Cruveiller S, Fleury L, Lajus A, Rouy
Z, Roche D, Salvignol G, Scarpelli C, Médigue C. 2009. Microscope: a
platform for microbial genome annotation and comparative genomics.
Database (Oxford) 2009:bap021.
9. Lowe TM, Eddy SR. 1997. tRNAscan-SE: a program for improved detec-
tion of transfer RNA genes in genomic sequence. Nucleic Acids Res. 25:
955–964.
10. Lagesen K, Hallin P, Rødland EA, Staerfeldt HH, Rognes T, Ussery
DW. 2007. RNAmmer: consistent and rapid annotation of ribosomal
RNA genes. Nucleic Acids Res. 35:3100–3108.
Manzoor et al.
Genome Announcements2 genomea.asm.org March/April 2013 Volume 1 Issue 2 e00111-13
